Abstract. We define a one-parameter family of geometric zeta functions for a Borel measure on the unit interval and a sequence which tends to zero. The construction of this family is based on that of the continuous large deviation spectra in multifractal analysis. For a measure which is singular with respect to the Lebesgue measure and a naturally chosen sequence, a certain value of the parameter yields the fractal string and geometric zeta function of the complement of the support of the measure. This new family of zeta functions yields topological and multifractal information which is absent in the current theory of fractal strings.
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We have 
is the Lebesgue measure.
Definition 2.2. The large deviation spectrum is
We have
where r n (α) is the number of connected components R
The multifractal zeta function of a measure µ and a sequence N is 
Suppose there exists a sequence N such that l n > η n ≥ l n+1 and l n > 2η n . Then, 
where f 0 (s) and f 1 (s) are entire.
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These are the poles of
where
are the measures with unit point-masses at the endpoint of each interval comprising the strings Ω i . Consider the multifractal zeta functions corresponding these measures at regularity −∞. In each case we use
The set of poles of ζ 
